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BJIMflHHE CMELUAHHOfl MHBA3MM HA BHOXHMHHECKHH CTATYC 

PA3H0B03PACTHblX KAPnOB 

Jl. 51. KypoBCKan, C. A. OcaAnan, B. M. nbHHOB 

HccjieAOBaHO bjihhhhc pa3JiHHHbix ypoBHefi HHBa3HH MOHoreHeHMH Dactylogyrus extensus Mueller 
et Van Cleave, 1932 h HH(j)y3opHHMH Ichthyophthirius multifiliis Fouquet, 1876 Ha Moptj)OMeTpHHecKHe 
noKa3aTejiH, ypoBeHb 6ejiKa h aKTHBHOCTb HeKOTOpbix rHApojiHTHHecKHx (JjepivieHTOB b cbiBOpOTKe 
KpOBH, >Ka6pax h KHmeqHHKe cerojieTOK, toaobhrob h AByxjieTOK Kapna. y HccjieAOBaHHbix pbi6 
06 Hapy>KeHbI AOCTOBepHbie H3MeHeHHH 6HOXHMHHCCKHX nOKa3aTeJieH CbIBOpOTKH KpOBH H B KH- 
meHHHKe. npu CMemaHHOH HHBa3HH AeyxjieTOK Kapna Mopi|)OMeTpHHecKHe noKa3aTejiH 3apa>KeHHbix 
pbi6 AOCTOBepHO HH>Ke, ueM y He3apa>KeHHbix oco6efi. 


OTHOCHTejibHO 6e3BpeAHbie aah pbi 6 napa3HTbi b ycjiOBHnx nonyjinuHOHHoro hjih 
(})H3HOjiorHqecKoro CTpecca MoryT npHHHHHTb pbiOaM cymecTBeHHbiH BpeA. B cbh3h 
C 3THM 3a6oJieBaHHH B pbldOBOAHbIX eMKOCTHX CyLUeCTBeHHO OTJIHMaiOTCH OT Ha- 
6jiiOAaeMbix b npnpoAe. OueHKa naToreHHoro bjihhhhh napa3HTOB Ha opraHH3M pbi6 
Aah jx HarHOCTHKH h onpeAejieHHH rpaHHUbi Me>KAy napa3HTOHOCHTejibCTBOM h 6 o - 
jie3HbK) HMeeT onpeAejieHHoe HayHHoe h npaKTHHecKoe 3HaneHHe. llapa3HTOHOCH- 
TejibCTBO npeACTaBjineT noTeHunajibHyio onacHOCTb KaK hctohhhk pacnpocTpaHeHHH 
HHB33HH H 33pa>KeHHH HOBbIX OCOOeH pbl6, OCOOeHHO B yCJIOBHHX ynJIOTHeHHbIX no- 
caAOK b BOAoeMax (BacnjibKOB, 1983). H3yneHHe naToreHHoro bjihhhhh CMemaHHbix 
HHB33HH Ha HCKyCCTBeHHO pa3BOAHMbIX pbl6 HMeeT B3>KH0e npaKTHMeCKOe 3HaqeHHe. 
Oho 3aKjiK)qaeTCH b tom, HToObi MaKCHMajibHO orpaHHMHTb HaHOCHMbiH TeM hjih 
HHbiM bhaom napa3HTa ymep6 3AopoBbio pbi6 npn MaKCHMajibHOM coxpaHeHHH 
CTadHjibHOCTH 3K0CHCTeMbi (BpeeB, 1980). 

y pbi6, BbipamHBaeMbix b TenjiOBOAHbix pbidHbix xo3HHCTBax, peAKO BCTpena- 
eTCH oahh bha napa3HTa. 9ame Bcero ycjiOBHH tbkhx xo3hhctb cnoco6cTByK)T 
pacnpocTpaHeHHio Ha pbi6ax HecKOJibKHx bhaob (accounaunn) napa3HTOB, otho- 
CHUI.HXCH K pa3JIHHHbIM CHCTeMaTHHeCKHM TpynnaM H napa3HTHpyiOUJ,HX B pa3HbIX 
opraHax h tk3hhx pbi6 (/JaBbiAOB h Ap., 1982). B oahom opraHe (>Ka6pbi, KO>Ka, 
KHUieHHHK) T3K>Ke MO>KeT C(})OpMHpOBaTbCH aCCOUHaUHH B036yAHTeJieft napa3HTO- 
30B, h KAHHHKo-MopcJ)OAorHMecKHe H3MeHeHHH b 3thx opraHax, a T3K>Ke BO BCeM 
opraHH3Me xo3HHHa 6ojiee Bbipa>KeHbi Aa>Ke npn cpaBHHTejibHO HeBbicoKoft cTe- 
neHH 3apa>KeHHOCTH pbi6 napa 3 HTaMH Ka>KAoro BHAa (ManopoB, ToHnapoB, 1989). 

JlHTepaTypHbix AaHHbix no bjihhhhio CMemaHHOH HHBa3HH 3KTonapa3HT3MH 
Ha OHOXHMHHeCKHH CTaTyC HCKyCCTBeHHO pa3BOAHMbIX pbl6 CpaBHHTeAbHO M3J10 

(KoHpaAH-KoHApauiOB, BncMaimc, 1979; KypoBCKan, 1989; BorAaH, MnxKHeBa, 
1987). UeAbio HacTonmero HccjieAOBaHHH HBHjiocb H3yneHHe Ha npnMepe ochobhoto 
o6T»eKTa TOBapHoro pbi6oBOACTBa b Hauien CTpaHe — Kapna ( Cyprinus carpio L.) 
coneTaHHoro bo3achctbhh napa3HTHnecKHx HH(})y3opHH Ichthyophthirius multifiliis 
h MOHoreHeft Dactylogyrus extensus Ha HeKOTopbie Mop(J}OMeTpnqecKHe h 6hoxhmh- 
qecKHe noKa3aTejin pbi6. H3yneHO BjiHHHne CMemaHHOH hhb33hh HXTHO(|)THpHycaMH 
h AaKTHAornpycaMH Ha aKTHBHOCTb mApojia3 h coAep>KaHHe OejiKa b tk3hhx 
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HenocpeACTBeHHoro npHKpenjieHHH napa3HTOB (>Ka6pbi) h b tkbhhx, He HMeiOLUHx 
COnpHKOCHOBeHHH C napa3HTaMH — CbIBOpOTKe KpOBH H KHUieHHHKe, HO BbinOJIHHIO- 
mnx Ba>KHbie (|)H3HOJiorHqecKHe (|)yHKUHH b opraHH3Me pbi6. JXj ih xapaKTepHCTHKH 
npoueccoB nnmeBapeHHH KapnoB, 3apa>KeHHbix napa3HTaMH, a Taione npoueccoB 
rHApOJIH3a CJIO>KHbIX 6HOJIOrnqeCKHX KOMnOHeHTOB B CbIBOpOTKe KpOBH H TKaHHX 
>Ka6p pbi6 Hcnojib30BajiH noKa3aTejin KaTajiHTHqecKOH choco6hocth aMHjia3bi 
(KO 3.2.1.1.), npoTea3bi (KO 3.4.4.4.), Jinna3bi (KO 3.1.1.3.), mejioqHOH 
(KO 3.1.3.1.) h khcjioh (})occJ)aTa3bi (KO 3.1.3.2.). 

MATEPHAJ1 M METOAbI 

3KcnepHMeHTbi npoBOUHJin Ha Kapnax ouhoh nonyjinuHH, BbipamHBaeMbix b cau- 
KOBO-6aCCeHHOBOM TenJIOBOAHOM pbl6HOM X03HHCTBe npH KweBCKOH T3LJ-5, Ha npo- 
TH>KeHHH nojiyTopa jieT. HccjieAOBaHbi cerojieTKH ( + ) b oceHHHH ce30H (ceHTn6pb— 
OKTn6pb), roAOBHKH (1) b BeceHHHH ce30H (anpejib—Man) h UByxjieTKH (1 + ) 
b oceHHHH ce30H. Ilapa3HTOJiorHqecKoe oOcjieuoBaHHe pbi6 npoBOUHJin no o6me- 
npHHHTOH MeTO^HKe (BbixoBCKaH-naBJiOBCKaH, 1985). y KapnoB onpeuejinjin Maccy, 
UJiHHy h ynHTaHHOCTb no OyjibTOHy. 

HjIH OnpeAeJieHHH aKTHBHOCTH THApOJlHTHqeCKHX (j)epMeHTOB B >na6pax H KH- 
uieqHHKe KapnoB totobhjih 2%-fl pacTBop roMoreHaTa >Ka6epHbix JienecTKOB 
h uejibHbix KHuieqHHKOB (cerojieTKH, uByxjieTKn). H3BjieqeHHbie H3 pbi6 opraHbi 
B3BeUIHBaJIH, H3MeJIbqaJIH HO>KHHUaMH H nepeHOCHJIH B CTeKJIHHHblH rOMOreHH3aTOp. 
PaCTHpaJIH TKaHH Te(j)JIOHOBbIM neCTHKOM B AHCTHJIJIHpOBaHHOH BO^e, OXJia>KAeHHOH 
Uo 2—4°, o6T>eM KOTopoft 3aBHceji ot Maccbi HCCJieuyeMbix opraHOB. 3aTeM roMore- 
HaTbi (j)HJibTpoBajiH. Bee onepauHH npoBOunjin Ha xojiouy. B KaqecTBe (J)epMeHTa- 
THBHO-aKTHBHbix npenapaTOB KHmeqHHKa toaobhrob Kapna Hcnojib30BajiH CMbiBbi 
CJIH3HCTOH KHUieqHHKa pbl6 H TOMOreHaTbl BCeft TOJ1UXH CTeHKH KHHieqHHKa. Hccjie- 

AOBaHHH npoBOAHJin qepe3 2 — 3 q nocjie KopMJieHHH pbi6 CTaH^apTHbiM 
rpaHyjiHpOBaHHbiM kom6hkopmom. CjieuyeT OTMeTHTb, qTo pbiSHoe xo3hhctbo Ha Kh- 
eBCKOH T3U-5 HBJineTCH X03HHCTB0M C npHMOTOqHOH CHCTeMOH BOAOCHa6>KeHHH, 
rue AHHaMHKa H3MeHeHHH rnupoTepMHqecKoro pe>KHMa OTpa>KaeT ce30HHbie 
KOJie6aHHH c toh Jinuib pa3HHueft, hto TeMnepaTypa bo ru yuep>KHBaeTCH b BouoeMax- 
oxjia^HTejiHx Ha HecKOJibKO rpauycoB Bbirne, qeM b npnpouHbix Bouoeiviax, 
H3 KOTopbix ocymecTBjineTcn 3a6op bo jxbi (PoMaHeHKo, 1983). 

AMHJiojiHTnqecKyio aKTHBHOCTb (pH 6.9) onpeuejinjin no yMeHbmeHHio kojih- 
qecTBa KpaxMajia MOAH^nuHpoBaHHbiM mctoaom IloKpoBCKoro, npoTeojiHTnqecKyio 
(pH 8) — Ka3eHHa MeTouoM noKpoBCKoro h CepreeBon (AcaTnaHH, 1969), Jinna3- 
Hyio (pH 8) — TpH6yTnpHHa no LLJjibirHHy, mejioqHOH (pH 8.6) h khcjioh (|)oc(|)a- 
Ta3bi (pH 5) — no npnpocTy HeopraHHqecKoro (|)occj)opa npn rHupojiH3e 
(3-rjiHuepocJ)oc4)aTa MOUH(j)HUHpOBaHHbiM MeTO^OM BoASHCKoro (CTpoeB, ManapoBa, 
1986). AKTHBHOCTb (j)epMeHTOB paccqHTbiBajin Ha euHHHuy 6ejiKa b npo6e c yqeTOM 
KOJinqecTBa pacuaenjieHHoro cy6cTpaTa (aMHJia3a, npoTea3a) hjih o6pa30BaBinerocH 
HeopraHHqecKoro cJ)occJ)opa (<J)0C(})aTa3a) h BpeMeHH HHKy6aunn (J)epMeHT-cy6cTpaT- 
hoh CMecn (mtX mhh _1 X mt _1 ) . AKTHBHOCTb JiHna3bi Bbipa>KajiH b npoueHTax 
yMeHbineHHH KOJinqecTBa cy6cTpaTa, paccqHTaHHbix Ha euHHHuy SejiKa b npo6e, 
KOJinqecTBO cy6cTpaTa Bbipa>KajiH b euHHnuax onTHqecKOH hjiothocth (E %X 
Xmt -1 ). B roMoreHaTax HCCJieuyeMbix opraHOB, a TaK>Ke b cbiBopoTKe KpOBH 
KapnoB onpeuejinjin couep>KaHHe 6ejiKa no MeTOuy Jloypn (Lowry e. a., 1951). 

CraTHCTHqecKyio o6pa6oTKy pe3yjibTaTOB npoBOUHJin no oSmenpnHHTOH MeTo- 
U HKe (LIjioxhhckhh, 1980). 

PE3yjIbTATbI HCCJ1EAOBAHHPI 

napa3HTOJiornqecKoe o6cJieuoBaHHe KapnoB pa3Horo B03pacTa noKa3ajio Hajin- 
qne HH(|)y3opHH /. multifiliis h MOHoreHeH D. extensus TOJibKO Ha >Ka6pax pbi6. 
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SKCTeHCHBHOCTb HHBa3HH (3H) coeraBHjia 100 %. CpaBHHBajiH rpynny cjia6o3a- 
pa>KeHHbIX pbl6, HHTeHCHBHOCTb HHBa3HH (HM) KOTOpbIX KOJieOajiacb OT 2 JX o 
10 3K3. AaKTHJiornpycoB (cpejiunn 4.1 ±0.8), c rpynnon cnjibH03apa>KeHHbix 
pbi6, HH KOTopbix cocTaBJiHJia 14—96 3K3. jjaKTHJiornpycoB (29.6+7.8) 

H 2—112 3K3. HXTHO(J)THpHyCOB (19.5+11.2). ^OCTOBepHblX pa3JIHMHH 
MopcjDOMeTpHMecKHx noKa3aTejien h co,nep>KaHHH OejiKa b cbiBopoTKe KpOBH, >Ka6pax 
h KHiiieMHHKe MQ^Kjxy ocoOhmh jx Byx HCCJie^yeMbix rpynn o6Hapy>KHTb He y/jajiocb 
(Ta6ji. 1). H3yneHHe aKTHBHOCTH nHmeBapHTejibHbix rH,npojia3 y cerojieTOK nona- 
3aJIO CTaTHCTHHeCKH AOCTOBepHOe CHH>KeHHe . npOTeOJIHTHHeCKOH aKTHBHOCTH 
(PcO.OOl) h aKTHBHOCTH khcjioh (j)oc(f)aTa3bi (PcO.OOl) y pbi6, 3apa>KeHHbix 
3HaHHTejibHbiM KOJiHqecTBOM napa3HTOB. B >Ka6pax CHJibH03apa>KeHHbix KapnoB 
OTMeneHO CHH>KeHHe aKTHBHOCTH mejIOHHOH (})OC(})aTa3bI H yBeJIHHeHHe aKTHBHOCTH 
khcjioh 4)oc(})aTa3bi no cpaBHeHHio co cjia6o3apa>KeHHbiMH ocoOhmh. O^HaKO 
OojibuiOH pa36poc AaHHbix b o6enx rpynnax He no3BOJiHJi nojiyqHTb AOCTOBepHbie 
pa3JiHHHH Me>K^y pbi6aMH HCCJiejiyeMbix rpynn (Ta6ji. 2). 

3apa>KeHHe toaobhkob Kapna 3KTonapa3HTaMH oKa3ajiocb He3HaqHTejibHbiM: 
^aKTHJiornpycbi — 2 — 8 (2. 7+0. 7), HXTHO^THpnycbi — 2 — 14 3K3. (2.6+0.9). 
Flpn HeBbicoKOM ypoBHe 3apa>KeHHH y toaobhkob Kapna ycTaHOBJieHO AOCTOBepHoe 
CHH>KeHne ypoBHH SejiKa b CbiBopoTKe KpOBH (Pc0.05) Hapany c He3apa>KeH- 
HbiMH pbiOaMH (Ta6ji. 1). y KapnoB 3toh B03pacTHOH rpynnbi HccjieAOBajiH ypoBeHb 
6ejiKa h aKTHBHOCTb nnmeBapnTejibHbix (J)epMeHTOB pa3AejibHO b khihchhoh 
CTeHKe H COAep>KHMOM KHineHHHKa (CMbIBbI CJIH3HCTOH) . B Ta6ji. 2 
/yin toaobhkob Kapna npeACTaBjieHbi ^aHHbie aKTHBHOCTH n\jxpoj\a3 b khihchhoh 
CTeHKe pbi6. lloKa3aHO AOCTOBepHoe yBejiHneHHe ypoBHH 6ejiKa (PcO.Ol) h CHH>Ke- 
Hne aKTHBHOCTH mejioqHOH (j)oc(J)aTa3bi (Pc0.05) b KHuieHHOH CTeHKe y 3apa>KeH- 
Hbix pbi6 no cpaBHeHHio c He3apa>KeHHbiMH oco6hmh (PcO.Ol). B co/i,ep>KHMOM 
KHineHHHKa TOAOBHKOB Kapna npH HH3KOM ypOBHe 3apa>KeHHH 3KTOnapa3HTaMH 

OTMeneHO CHH>KeHHe aKTHBHOCTH Jinna3bi (1.65+0.21 npOTHB 1.04+0.18, PcO.05) 
H aKTHBHOCTH KHCJIOH (j)OC(j)aTa3bI (0.44+0.07 npOTHB 0.16 + 0.04, PcO.Ol). 
B CbiBopoTKe KpOBH h >Ka6pax 3apa>KeHHbix foaobhkob Kapna He OTMeqeHbi aocto- 
BepHbie H3MeHeHHH aKTHBHOCTH HCCJie/J,yeMbIX THApOJIHTHqeCKHX (})epMeHTOB. 

y AByxjieTOK Kapna o6Hapy>KeHa BbicoKan qncjieHHOCTb napa3HTOB: AaKTHJiorn- 
pycbi — 58—800 (324.9+40.0) h HXTHO^THpnycbi— 1—396 3K3. (43.5+20.8). 

BbICOKHH ypoBeHb CMeUiaHHOH HHBa3HH npHBOAHT K 3HaMHTeJIbHbIM MOp(})0(})H3HOJIO- 
rnqecKHM H3MeHeHHHM b opraHH3Me pbi6. FIapa3HTbi o6Hapy>KeHbi Ha pbi6ax, 
Macca H ynHTaHHOCTb KOTopbix AOCTOBepHO OTJIHHaiOTCH OT MOp(})OMeTpHqeCKHX 
noKa3aTejien He3apa>KeHHbix oco6en (PcO.Ol—0.001) (Ta6ji. 1). Coji,ep>KaHHe 
6ejiKa b >Ka6pax 3apa>KeHHbix pbi6 AOCTOBepHO Bbiine, qeM y He3apa>KeHHbix 
(PcO.OOl), a ypoBeHb 6ejina b KHineqHHKe 3HaqHTejibHO HH>Ke y nepBbix no cpaBHe¬ 
HHio c KOHTpojibHbiMH pbi6aMH (PcO.05). Flpn bhcokom ypoBHe 3apa>KeHHH 
pbi6 3KTonapa3HTaMH b >Ka6pax OTMeqeHO CHH>KeHHe aKTHBHOCTH mejioqHOH (})oc- 
(})aTa3bi (PcO.05), b KHineqHHKe ycTaHOBJieHO noBbimeHHe aKTHBHOCTH jjaHHoro 
(})epMeHTa (PcO.OOl) (TaOji. 2). CymecTBeHHbie H3MeHeHHH KaTajiHTHqecKOH 
CnOCOdHOCTH THJI,pOJia3 06Hapy>KeHbI B CbIBOpOTKe KpOBH CHJIbH03apa>KeHHbIX 
AByxjieTOK Kapna, rorjxa kzk npn cjiadon CTeneHH 3apa>KeHnn 3KTonapa3HTaMH 
cerojieTOK h toaobhkob Tanne H3MeHeHHH He ycTaHOBJieHbi. OTMeqeHO CHH>KeHne 
npoTeojiHTHqecKon aKTHBHOCTH b 2 pa3a (PcO.Ol), noBbimeHHe aKTHBHOCTH mejioq- 
hoh (j)oc(})aTa3bi b 3.5 pa3a, aKTHBHOCTH khcjioh 4)oc(})aTa3bi b 2 pa3a (Pc0.05 — 
0.001) y pbi6, 3apa>KeHHbix 3KTonapa3HTaMH, uapnjxy c He3apa>KeHHbiMH oco6hmh. 

AHajiH3Hpyn BJiHHHHe CMeinaHHOH HHBa3HH AaKTHJiornpycaMH h hxthoc})th- 
pnycaMH Ha Mopcj)0(j)H3HOJiorHqecKHe noKa3aTejin KapnoB, cjie^yeT OTMeTHTb Ba>K- 
Hyio pojib BHAOBoro h KOJinqecTBeHHoro cocTaBa napa3HTOB, Bbi3biBaiomHx naTO- 
jiornqecKHe H3MeHeHHH b opraHH3Me xo3HHHa, a TaK>Ke HMMyHHO(j)H3HOJiorHqecKoe 
COCTOHHHe H B03paCT pbl6. 

3HaqHTejibHoe 3apa>KeHne cerojieTOK Kapna AaKTHJiornpycaMH h hxthoc})th- 
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T a 6 ji h u a 1 

Mop(J)0(j)H3HOjiorHMecKHe noKa3aTe,JiH KapnoB pa3Horo B03pacTa npH CMeinaHHOM 3apa>KeHHH 3KTonapa3HTaMH 


Morphophysiological indices of carps of different age at mixed infection 


rioKa3aTejiH 

CerojieTKH 

fOAOBHKH 

ZtByxjieTKH 

B (n 19) 

| B (n 11) 

A (n 4) 

B (n 16) 

A (n 5) 

B (n 27) 

Macca, r 

12.044-0.9 

12.04+2.75 

44.07+7.66 

47.52+4.04 

125.49+13.31* 

78.18+8.94* 

fljIHHa, CM 

7.87+0.19 

7.7+0.5 

12.1+0.76 

12.26+0.98 

17+0.79 

15.13+0.64 

ynHTaHHOCTb, r%CM -3 

2.4+0.03 

2.32+0.12 

2.42+0.05 

2.49+0.03 

2.55+0.17* 

1.92+0.02* 

CoAep^KaHHe OejiKa 

CbIBOpOTKa KpOBH, r/jl 

37.7+2.6 

48.9+5.3 

45+4.9* 

31.8+2.3* 

34+7 

29.5+2.3 

>Ka6pbi, r/100 r 

4.37+0.33 

5.82+0.66 

2.73+0.57 

1.98+0.25 

0.84+0.11* 

1.76+0.26* 

KHinenHHK, r/100 r 

2.79+0.33 

3.29+0.24 

1.4+0.28* 

2.81+0.42* 

5.14+1.21* 

1.89+0.18* 


ripHMeqaHHe. 3,n,ecb h b Tadji. 2: * — pa3jnmHB aocTOBepHbi. A — He3apa>KeHHbie pbidbi, B — cjiado3apa>KeHHbie, B — CHjibH03apa>KeHHbie. 


T a 6 ji h u a 2 

AKTHBHOCTb rHApojia3 b TK3HHX h opraHax KapnoB pa3Horo B03pacTa npH CMeinaHHOM 3apa>KeHHH 3KTonapa3HTaMH 


Activity of hydrolases in tissues and organs of carps of different age at mixed infection with ectoparasites 


OepMeHTbi 

CerojieTKH 

Toaobhkh 

TtByxjieTKH 

B (n 19) 

B (n 11) 

A (n 4) 

B (n 16) 

A (n 5) 

B (n 27) 

>Ka6pbi 







LUejiOMHan (j30C(j3aTa3a 

0.15+0.08 

0.03+0.01 

0.1+0.09 

0.3+0.09 

2.02+0.57* 

0.55+U.2b'* 

KHCJian (j30C(j)aTa3a 

0.2+0.07 

1.16+0.64 

0.36+0.15 

0.26+0.1 

3.12+1 

1.43+0.26 

KnineqHHK 







aMHjia3a 

0.19+0.01 

0.22+0.01 

0.07+0.03 

0.06+0.01 

0.28+0.11 

0.21+0.02 

npOTea3a 

1.32+0.12* 

0.61+0.18* 

0.43+0.16 

0.36+0.06 

1.7+0.92 

1.79+0.19 

AHna3a 

2.67+0.24 

2.35+0.23 

1.97+0.47 

1.55+0.26 

1.97+0.47 

2.49+0.2 

LUejiOMHan (})0C(|)aTa3a 

0.38+0.1 

0.97+0.32 

6.66+1.49* 

2.53+0.27* 

0.06+0.02* 

0.77+0.12= 

KHCJian (f)oc({)aTa3a 

2.3+0.3* 

0.57+0.22* 

1.98+1.5 

0.14+0.05 

0.39+0.08 

0.46+0.16 

CbIBOpOTKa KpOBH 







aMHjia3a 



0.55+0.27 

0.8+0.12 

0.69+0.14 

0.7+0.12 

npOTea3a 



15.32+4.84 

17.88+3.15 

39.34+8.18* 

19.35+1.9* 

LUejiOHHan 4>oc(J)aTa3a 



0 

7.63+1.99 

4.33+1.13* 

15.08+2.22* 

KHCJian 4>oc(J)aTa3a 



2.40+1.2 

3.28+2.15 

7.6+0.4* 

14.08+2.56* 



pHycaMH BJiHneT Ha npoueccbi nnmeBapeHHH, CBH3aHHbie c pacmenjieHneM OejiKa 
B KHUieHHHKe H ypOBHeM JIH30C0MaJIbHbIX (J)epMeHTOB B CJIH3HCTOH KHUieHHHKa 
X03HHHa. M3MeHeHHH (})OC(})aTa3HOH aKTHBHOCTH OTMeneHbl TaK>Ke B >KeJiy^Ke 
MajibKOB 6ajiTHHCKoro jiococh h pa^y>KHOH (J)opejiH b cjiynae CMemaHHoro 3a6ojie- 
BaHHH TPHX0AHH030M H XHJIOAOHeJIJie30M, a T3K>Ke npH OCTpOH (})opMe 3a6ojieBaHHH 

AHnji0CT0M030M (KoHp ajxu- Kohap auiOB, BncMaHHc, 1979). Cjie^yeT OTMeTHTb HajiH- 

HHe CTaTHCTHHeCKH ^OCTOBepHOH KOppeJIHTHBHOH 3aBHCHMOCTH MeTKJXy npOTeOJIHTH- 
HeCKOH aKTHBHOCTbK) H aKTHBHOCTbK) KHCJIOH (J)OC(J)aTa3bI JXJlft rpynn pbld C pa3JIHH- 
HHbiM ypoBHeM 3apa>KeHHOCTH (cjia6o3apa>KeHHbie — r=0.60, P<0.01; cnjibHO- 
3apa>KeHHbie — r=0.87, PcO.OOl). B3aHMOCBH3b KaTajiHTHnecKOH chocoOhocth 
TpHncHHonoAodHOH npOTea3bi h khcjioh (})0C(j)aTa3bi 6bijia HaMH paHee OTMeneHa 
b KHUieHHHKe cerojieTOK Kapna npu coBMecTHOH HHBa3HH uecTO^aMH Bothrio- 
cephalus acheilognathi h napa3HTHHecKHMH panKaMH Lerneae cyprinacea (KypoB- 
CKau, 1984). 

ECJIH npHMeHHTb y^eJIbHblH HH^eKC HHTeHCHBHOCTH (YHH) (HH pbl6 A3KTHJI0- 
rupycaMH Ha 1 r Maccbi pbi6bi), npe,ajio>KeHHbiH Fojiobhhoh h jxp. (1987), to b HarneM 
SKcnepuMeHTe jxjik rpynnbi cjia6o3apa>KeHHbix pbi6 oh paBeH 0.3 3K3./r, j\j\n 
cujibH03apa>KeHHbix — 2.5 3K3./r. KpHTepHeM AHamocTHKH AaKTHjiorHpo3a, KaK 
OTMenaeT TojioBHHa h jxp. (1987), HBjineTcn HMeHHO noKa3aTejib YHH, paBHbiu 
2.5. CjieAOBaTejibHO, b nepBOH rpynne pbi6 Mbi HMeeM jxejio c napa3HTOHOCH- 
TejibCTBOM, jxjw BTopou rpynnbi pbi6 HccjieAyeMbiH ypoBeHb 3apa>KeHHOCTH hbjih- 
eTcn norpaHHHHbiM, pa3,aejiHiomHM napa3HTOHOCHTejibCTBO ot 6ojie3HH. B a^hhom 
cjiynae AaKTHJiornpo3 ycyryOjineTcn HajiHHHeM HXTno^THpnycoB (Ha e/iHHHuy 
Maccbi pbi6bi npnxoAHTCH 1.6 3K3. napa3HTOB), npH TaKOM ypoBHe CMemaHHOH 
HHBa3HH b opraHH3Me cerojieTOK Kapna OTMeneHO CHH>KeHHe aKTHBHOCTH Heno- 
TOpblX rH^pOJia3 B KHUieHHHKe. H3BeCTHO, HTO 3KTOnapa3HTbI BbI3bIBaiOT H3MeHeHHe 
noBe^eHnn pbi6 (ManopOB, ToHnapOB, 1989). Kapnbi, 3apa>KeHHbie accouHaunen 
B036yAHTejieft 3KT0napa3HT030B, npoHBJiuiOT SecnoKOHCTBO, ^ep>KaTCH b BepxHHx 
cjiohx BO^bi. 3to b cbok) onepe^b, npHBOAHT k HapyuieHHio nHTaHHH pbi6 h Bbi3biBaeT 
naTOJiorHnecKHe H3MeHeHHH npoueccoB nnmeBapeHHH. 

Y toaobhkob Kapna nocjie Bbixo^a H3 3hmobkh, Kor^a CHH>KeHa conpoTHBJine- 
MOCTb OpraHH3Ma H Kapnbi TOJIbKO npHCTynHJIH K aKTHBHOMy nHTaHHK), HeBbICOKHH 
ypoBeHb 3apa>KeHHH pbi6 3KTonapa3HTaMH npHBO^HT k H3MeHeHHio OejiKOBoro 
oOMeHa b opraHH3Me pbi6. Hadji lojiaeTCH HapymeHue npoueccoB rHApojiH3a dejiKa 
B KHUieHHHKe H 06pa30BaHHH OeJIKOBbIX KOMnJieKCOB B CbIBOpOTKe KpOBH. YBeJIHHe- 
HHe ypOBHH OeJIKa B KHUieHHHKe HHBa3HpOBaHHbIX pbl6 COnpOBO>K/I,aeTCH CHH>KeHHeM 
(J)OC4>aTa3HOH H JIHna3HOH aKTHBHOCTH. HcCJie^OBaHHH no BJIHHHHK) HXTHO(|)THpHyCOB 
Ha Kapna noKa3ajm, hto yBejinneHHe co^ep>KaHHH HeKOTopbix dejiKOB h cHH>KeHHe 
ypoBHH aKTHBHOCTH OojibuiHHCTBa jiH30C0MajibHbix (J)epMeHTOB b pn^e opraHOB 
Kapna mo>kct dbiTb pe3yjibTaTOM TOKCHnecKoro B03,aeHCTBHH 3KTonapa3HTOB Ha pbidy 
(BbicouKan h ,np., 1985). 3apa>KeHHe KapnoB MOHoreHeuMH Dactylogyrus sp. 
cymecTBeHHO BJinneT Ha jinnH^HbiH cocTaB TKaHen Kapna, He HMeiomnx Henocpe^CT- 
BeHHoro conpnKOCHOBeHHH c napa3HTaMH. Tan, HanpuMep, ypoBeHb co^ep>KaHHH 
jinnu^OB b Mbiiuuax Kapna Bbiuie, neM b neneHH (TyphUHOBa, 1987). MexaHH3M 
B03AencTBHH 3KTonapa3HTOB Ha pbidy He Bnojme nceH. Bo3mo>kho, npo/iyKTbi 
onaroBbix HeKpo30B, B03HHKaiomHX BOKpyr BHe^peHUH napa3HTHHecKnx HH(})y3opHH 
h MOHoreHen b >Ka6epHbin snHTejiHH, nona^aiOT c tokom KpoBH b ^pyrne opraHbi 
h TKaHH Kapna h bjihhiot Ha npoTeKaiomne b hhx OnoxHMHHecKne npoueccbi. 
3tO MOryT 6bITb aMHHOKHCJIOTbl, KOTOpbie B CHJiy CneUH(J)HHeCKHX CBOHCTB (BbICOKOH 
MOp(})OreHHOCTH, CnOCOdHOCTH K 06pa30BaHHK) aMHAOB, ynaCTHH B BbipaOOTKe 
ropMOHOB) MoryT HH^yunpoBaTb hjih UHruOnpoBaTb 6HOCHHTe3 ropMOHOB h nepe3 
nocjieAHne B03AencTB0BaTb Ha oOmch BemecTB xo3HHHa (OKonHbin, TpomOhukhh, 
1984). CreneHb Tanoro bjihhhhh, no-BH^HMOMy, 3aBHCHT ot mhotux (})aKTopoB. 

^CaOepHbie napa3HTbi, nuTancb TKaHeBbiMH cokbmh h oTCJioeHHbiMH KjieTKaMH 
3nHTeJIHH, BbI3bIBaiOT TJiyOOKHe HapymeHHH CTpyKTypbl H (})yHKUHH He TOJIbKO 
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>Ka6epHoro annapaTa, ho h Bcero opraHH3Ma. Bbipa>KeHHbie KjiHHHqecKHe npH3HaKH 
AaKTHjiorHpo3a jmyxjieTOK Kapna noKa3biBaiOT, hto sto 3a6ojieBaHHe jxa k TOMy >Ke, 
ecjiH oho ycyryOjineTcn CMemaHHofi HHBa3nen, MO>KeT HaHecTH 3HaqHTejibHbin 
ymep6 BbipamHBaHHio TOBapHOH pbi6bi. BjiHHHne naKTHjiorHpycoB Ha pbi6oBO,zmbie 
noKa3aTejiH mojioah Kapna b npyuax HBJineTCH pe3yjibTaTOM OTpHuaTejibHoro 
B03AencTBHH napa3HTOB Ha TeMn pocTa h ynnTaHHOCTb pbi6, hto HBjineTCH npHMbiM 
cjieACTBHeM HapymeHHH npoueccoB nnTaHHH h nnmeBapeHHH KapnoB (Tojiobhh, 
1987). KpoMe TOKCHqecKoro bjihhhhh 3KTonapa3HTOB, Ha opraHH3M Kapna cy- 
mecTByeT n CTpeccoBoe B03AencTBHe napa3HTOB Ha pbi6, o qeM CBH/teTejibCTByiOT 
Ha6jiK)AaeMbie H3MeHeHHH HeKOTopbix 6noxHMnqecKHx noKa3aTejien b opraHax 3a- 
pa>KeHHbix KapnoBbix pbi6 (Cmhphob, 1987). npn HeOjiaronpHHTHbix ycjiOBHHx 
BbipamHBaHHH pbi6 (noBbimeHne njiOTHOCTH noca^KH, HenojmoueHHbie KOpMa, 
CHH>KeHHe TeMnepaTypbi bo^m, TexHOjiornqecKoe B03/teHCTBHe) OTpHuaTejibHoe 
BJIHHHHe AaKTHJIOrHpyCOB B03paCTaeT H MO>KeT npOHBHTbCH B CHH>KeHHH pOCTa 
pbi6 npn 3apa>KeHHOCTH MeHee 10 3K3./r. B HameM 3KcnepHMeHTe c AByxjieTKaMH 
Kapna CHH>KeHHe Maccbi n ynHTaHHOCTH pbi6 ycTaHOBJieHO npn 3apa>KeHHOCTH 
AaKTHjiorHpycaMH 4—5 3K3./r h HXTHo^TnpnycaMH— 1—2 3K3./r. 

TaKHM o6pa30M, Ha ocHOBaHnn nccjienoBaHHH HeKOTopbix Mopc})OMeTpHqecKHx 
h 6HOXHMHqecKHx noKa3aTejiefi KapnoB, 3apa>KeHHbix 3KTonapa3HTaMH, mo>kho 3a- 
KjnoqHTb, hto norpaHHqHan BejinqnHa 3apa>KeHHOCTH, pa3,nejiHK)maH napa3HTOHOCH- 
TejIbCTBO H 6ojie3Hb, He MO>KeT 6bITb BeJIHqHHOH nOCTOHHHOH, a 33BHCHT OT ypOBHH 
CMemaHHOH HHB33HH, B03paCTa pbl6 H yCJIOBHH HX BbipamHBaHHH. 
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THE EFFECT OF MIXED INFECTION ON THE BIOCHEMICAL STATUS 
OF CARPS OF DIFFERENT AGE 
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S UMMARY 

The effect of different levels of infection with Dactylogyrus extensus and Ichthyophthirius 
multifiliis on morphometric indices, protein content and activity of some hydrolytic enzymes 
(amylase, protease, lipase, alkaline and acid phosphatase) in the blood serum, gills and intestine 
of carp (young-of-the year, yearlings, biennials) was investigated. Proteolytic and acid phosphatase 
activity in the intestine of heavily infected young-of-the year (an average of 30 specimens of Dactylo¬ 
gyrus and 20 specimens of Ichthyophthirius per fish) was found to be definitely lower than 
in poorly infected individuals (4 specimens of Dactylogyrus) . Poorly infected yearlings (3 specimens 
of Dactylogyrus and Ichthyophthirius) have shown a reliable decrease in the protein level of the blood 
serum and an increase in the protein content of the intestinal wall as compared to noninfected 
carps. In the intestine of infected fishes there was observed a decrease in lipase and phosphatase 
activity. The comparison of heavily infected biennials (325 specimens of Dactylogyrus and 44 spe¬ 
cimens of Ichthyophthirius) with noninfected fishes has shown a decrease in body mass and 
fatness of infected fishes, changes in the protein level, proteolytic and phosphatase activity of the 
intestine and blood serum of fishes. 
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